Introduction
PeptideShaker version 1. 16.27 [45] . PSMs, peptides and proteins were validated at a were detected at the P<0.01 threshold for the HMMER software. ReviGO was used to 2 9 1 visualise GO terms using semantic similarity-based scatterplots [49] . The UpSetR Enzyme-linked immunosorbent assay with human urine 2 9 6
The urine of infected individuals (n= 98) from an area in Zimbabwe mono-endemic 2 9 7 for S. haematobium infection was analyzed by ELISA using all S. haematobium 2 9 8 protein preparations described earlier. Urine from Australian volunteer donors that 2 9 9
had never travelled to schistosomiasis endemic areas was used as a negative control 3 0 0 (n= 14). SEA or egg ES in 0.1 M carbonate coating buffer, pH 9.6. The plates were washed 3 0 5 three times with PBS/0.05% Tween20 (PBST) and blocked for two hours at 37°C 3 0 6
using 5% skimmed milk in PBST, followed by three wash steps in PBST for 15 min 3 0 7 each. Plates were then incubated with 50 µl of urine (diluted 1:5 in PBS) and 3 0 8 incubated at 37°C for 1.5 h followed by 3 washes using PBST. Fifty µl of HRP- conjugated polyclonal anti-human IgG (Sigma-Aldrich) was added at dilution of 3 1 0 1:5,000 and incubated for 1 hour at 37°C. Finally, plates were washed 3× with PBST 3 1 1 and incubated with 3,3',5,5;-tetramethylbenzidine (TMB, Thermo Fisher Scientific, 3 1 2 USA) for 10 min at RT in the dark. The reaction was stopped by adding 3 M HCl and Schistosoma haematobium tissue proteomes involved at the host-parasite interface. The proteomes from different parasite extracts involved in host-parasite interactions, (48) and egg ES (19) ( Fig 1A) . Furthermore, adult tegument and adult ES proteins had 3 4 0 85 proteins in common, while only 57 proteins were commonly identified in all 3 4 1 datasets ( Fig 1A) . The top 25 most abundant proteins in each extract selected based on the spectral count 3 4 4 provided a similar profile: 12 proteins were uniquely identified in adult tegument 3 4 5 extract, followed by SEA (11) and adult ES and egg ES (8 each) ( Fig 1B) . Only 3 MS3_05924.1), among others ( Fig 1B) . Among the proteins uniquely identified in 3 5 2 SEA, we found two proteins of the glioma pathogenesis related-1 (GLIPR1) Roc) (Fig 2) . Similarly, one domain was found in proteins exclusively identified in The GO analysis was performed using Blast2GO [47] and biological processes and highly represented in adult ES ( Supplementary Table 9 ), together with 3 7 8
"gluconeogenesis" and "proteolysis" ( Fig 3A) . An "oxidation-reduction process" was 3 7 9
common between adult ES and tegument proteomes, while the tegument proteins 3 8 0
were also involved in "phosphorylation" (Fig 3C, Supplementary Table 10 ).
8 1
Regarding molecular functions inferred from adult ES and tegument proteins, both 3 8 2 datasets were enriched in "oxidoreductase activity", "ATP binding", "transferase 3 8 3 activity" and "cytoskeletal protein binding", although presenting different scores and Both egg ES and SEA had distinct profiles with regards to the terms associated with 3 8 7 biological process (Supplementary Tables 11 and 12 , respectively). Despite both 3 8 8 proteomes contain proteins involved in "gluconeogenesis" and "proteolysis", they had 3 8 9 different associated metabolic processes (Fig 4A, C) . Two molecular function terms
were similar among all proteomes ("oxidoreductase activity", "ATP binding"), while 3 9 1 "protein binding" was exclusively found in egg ES and SEA ( Fig 4B, D) . In addition, 3 9 2 the egg ES proteome was enriched in proteins involved in "kinase activity" and 3 9 3
"calcium ion binding", while the molecular functions in SEA proteins related to 3 9 4 "transferase activity" and "metal ion binding" (Fig 4B, D) . Schistosoma haematobium secreted and tegument proteins have potential as 3 9 8
diagnostic markers of infection. Using the different S. haematobium proteomes characterized in this study, we were significantly reactive in the urine of all subjects with a high egg count (>50 complement and, as is being increasingly reported, re-annotate existing genomes to A total of 57 proteins were commonly identified in all proteomic datasets generated. and transferase activity were also highly represented, as expected in the tegument of a which accounts for more than 63% of the total predicted secretome. The most protein is orthologous (90% identity) to S. mansoni calmodulin, which has been 5 2 6
reported as an essential protein for egg development [74] . Indeed, calmodulin 5 2 7
inhibitors can disrupt egg hatching and interrupt miracidium transformation into Different proteins with a role in defence against oxidative stress, such as GST and 5 3 5 thioredoxin, were abundant in the egg ES proteome; as well as two triose phosphate 5 3 6
isomerases, which are proteins implicated in glycolysis and energy production.
3 7
Interestingly, two homologs of programmed cell death protein 5 (PCDC5; Active secretion of these two molecules might reflect an effort from the parasite to in the egg shell. Connected dots display shared proteins between datasets, and the total number of based on spectrum counting. provided by Blast2GO. The PRoteomics IDEntifications (PRIDE) database and associated tools: status in 
